In hydroponic plant cultures, the inclusion of Fe as an Fe chelate is usually recommended (1) Table I presents the results of an experiment which was designed to determine the actual amount of Fe that remains in the nutrient solution and that would therefore be available to a plant with a small root system -after 24 hr standing at pH 7.
From Table I , I concluded that whatever quantity of inorganic Fe may be added, not more than 0.3 yg/ml of Fe will be available to the plant at pH 7. The soluble Fe concentration, which is still insufficient for many plant species, will be somewhat higher at a lower pH. Taking into consideration that pH values never remain constant in a nutrient solution but increase rather rapidly (if N is given in the nitrate form), the difficulty of using a predetermined Fe concentration over a prolonged interval of time becomes obvious. In addition, some plants may be If it is not possible to use the two solutions simultaneously, it is possible to use the different components in succession, i.e., one part of the solution for a certain period of time, then the other part. The mounting of the young plants into holders (Fig.  1 ) greatly facilitates this changing of solutions. The root system is simply rinsed in distilled water and the holder set on the next container with the other part of the nutrient solution. Figure 2 shows the results with the 7-day period on corn.
Experiments using soybeans and corn were carried out to answer the following questions: 
UPTAKE OF IONIC Fe versus CHELATED Fe
The time ratio between nutrient solution and Fe solution was important both with respect to chlorosis and to fresh weights. As may be expected, chlorosis did not occur or was less pronounced when the ratio was approximately 1:1 (4-3 days or 1-1 day), but was more pronounced when the ratio was 6-1 days or 41-7 hr. On the other hand, fresh weights were increased at the time ratio of 6: 1, because it is the nutrient solution which contributes mainly to the actual growth. Finally there was a significant increase in fresh weight when Ca(NO)4 was added to the Fe solution.
When these treatments are compared with the control (full nutrient solution including Fe throughout the test), I observed that no significant differences occurred in soybeans and that only one treatment was significantly different from the control treatment in corn, indicating that the development of the plant was not greatly reduced by the alternation of nutrient solutions.
Additional experiments showed that by increasing the Fe concentration in the Fe solution, chlorosis could also be prevented when the time ratio of the nutrient solution to the Fe solution was 6: 1. For comparing low dosages of chelated and ionic Fe, the 7-day cycle with the ratio of a 4-day nutrient solution to a 3-day solution with 4 mm Ca(NO,), was used. For practical reasons this was preferable to the 2-day cycle. Table III shows the results of a comparison of the effects of various Fe chelates (NaFe EDDHA, NaFe DTPA, NaFe EDTA) with FeSO4 and FeCl3 on corn and soybeans carried out by this method. The treatments began 17 days after germination and lasted for 2 weeks. Figures 1 and 2 prove that there is no advantage in the chelated Fe compounds over FeSO, at the same Fe concentration. On the contrary, at the lowest Fe rate, FeSO, was significantly more effective than the chelates on corn plants. It appears therefore that the known advantages of the chelated Fe compounds in nutrient solutions have no connection with the Fe uptake into the plant but only with the availability of the Fe from the nutrient solution. In other words, it is hardly possible to use the same Fe concentration in a complete nutrient solution both with chelated and with inorganic Fe. Comparisons with respect to Fe concentration series, however, can be carTied out with the described method.
